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(54) CURRENT TRANSFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a current 
transformer which can be attached to a GIS, etc., 
without requiring measures for suppressing higher 
harmonics or work for preventing the occurrence of a 
short circuit between dummy winding terminals, and at 
the same time, satisfies both a residual magnetism 
characteristic and a residual current characteristic, while 
its main body is made more compact. 
SOLUTION: A current transformer is provided with a 
composite core 3, formed by coaxially arranging a core 1 
having a void and a closed core 2 by bringing the cores 1 
and 2 into contact with each other, a secondary winding 
N2 wound around the core 3, and a zero-phase ternary 
winding N3 which is wound around the core 3 to 
constitute an opened delta connection by connecting 
three phases of windings in series. The composite core 3 
is constituted by using grain-oriented silicon steel. The 
secondary winding N2 is wound on the zero- phase 
ternary winding N3 after the winding N2 is wound around 

the core 3, and then thermosetting insulating tape is wound on the secondary winding 




N2. 



LEGAL STATUS 

[Date of request for examination] 21 .1 1 .2002 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAA91 a40hDA41 301 5365P... 2004/08/26 



Searching PA^ ^ 2/2 ^—V 

decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAA91 a40hDA41 301 5365P... 2004/08/26 



1/1 <<—v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The current transformer characterized by having a 0 phase tertiary winding for making 
the iron core and closed iron core which have an opening contact mutually, and said compound 
iron core being looped around with the compound iron core arranged and formed on the same 
axle, and the secondary winding around which this compound iron core was looped, and carrying 
out series connection of the part for a three phase, and constituting open delta connection. 
[Claim 2] The current transformer characterized by using a grain-oriented magnetic steel sheet 
for a compound iron core in a current transformer according to claim 1. 
[Claim 3] The current transformer characterized by having looped the compound iron core 
around the 0 phase tertiary winding, and looping around a secondary winding on it in a current 
transformer according to claim 1 or 2. 

[Claim 4] The current transformer characterized by having looped around and stiffened the 
thermosetting insulating tape and forming a sheathing insulating layer on the looped-around 
secondary winding in a current transformer according to claim 3. 

[Claim 5] The current transformer characterized by carrying out the mold of the whole 
configuration member in one with resin in the current transformer of claim 1-4 given in any 1 
term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the current transformer which was excellent in 
the property of both a remnant magnetism property and a residual current property at one set in 
detail about the current transformer connected to the input section of various relays. 
[0002] 

[Description of the Prior Art] In order to make as small as possible remnant magnetism which 
causes malfunction at the time of the reclosing of a breaker, the current transformer which has 
an iron core with an opening, and the so-called current transformer with a remnant magnetism 
property are well used for the input sections, such as a biased relay which protects a generator 
and a motor. Since the primary current (for example, more than 800A) is the engine performance 
specified for a large through type current transformer, even if this current transformer with a 
remnant magnetism property has many secondary number of turns and the magnetizing force of 
an iron core with an opening and its property of iron loss are comparatively bad, it does not 
affect a ratio-of-current-transformation error so much. 

[0003] On the other hand, when a ground overcurrent relay etc. detects the zero phase current 
(groundH'ault current) of a power-transmission-wires-and-service-wires three-phase circuit, 
the zero-phase-sequence current transformer which detects the zero phase current to 
dedication is used, or it connects to three phase each track at a time one current transformer 
which formed the 0 phase tertiary winding N3 with the secondary winding N2 like drawing 4 , the 
residual circuit which carried out Y connection of the each second coil N2 is opened wide, and 
the zero phase current is passed to the tertiary winding N3. A residual circuit is a zero phase 
current circuit formed by connecting the neutral point of a current transformer, and the neutral 
points, such as a burden, here (see below-mentioned drawin gJ5 ). 

[0004] In the circuit of drawing 4 , the closed circuit which opened the zero phase sequence 
component way by the residual circuit wide is formed by carrying out series connection of the 
zero phase each tertiary winding N3, and connecting the ground overcurrent relay OCG as a 
Miyoshi burden etc. In addition, the overcurrent relay as a secondary burden by which OC was 
connected to the secondary winding N2, the current on which IRa, ISa, and ITa flow an 
overcurrent relay OC, and 10 are the zero phase currents which flow the ground overcurrent 
relay OCG. In this case, the thing which is the need for the ground overcurrent relay OCG is only 
a current corresponding to a zero phase sequence component current, and the residual current 
which flows only according to a non-inverter and an opposition current is a useless current used 
as the factor which restricts about [ being completely unnecessary ] and detection sensitivity. 
Therefore, in order to make this residual current small, it is necessary to lessen dispersion and 
loss of an iron core property. 

[0005] And in order to exclude the object for biased relays, the object for ground overcurrent 
relays, and the tooth space in which a current transformer is installed separately, respectively, 
the applicant of this invention has proposed JP,9-92560,A "a current transformer" as a current 
transformer with which are satisfied of both a remnant magnetism property and a residual 
current property. The secondary winding N2 to which the 1st iron core 1 1 which has an opening 
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was looped around this current transformer as shown in drawing 3 (only a part for one phase), It 
has simulation coil N2' which short-circuited between terminals so that the magnetic flux 
constituting the 0 phase tertiary winding N3 around which the 2nd iron core 12 which is a closed 
iron core was looped, and the cause of open circuit voltage by which induction is carried out to 
the 0 phase tertiary winding N3 might be negated and open circuit voltage might be controlled. 
The 1st iron core 11 and 2nd iron core 12 are arranged on the same axle, mold is further carried 
out with insulating resin, and the current transformer receipt unit section of a scale and a gas 
insulated switchgear (GIS) etc. is equipped with unification. In addition, 13 in drawing is a 
secondary burden and 14 is the Miyoshi burden, i2, i2\ and a current on which i3 flows each coil 
N2, N2\ and N3. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the current transformer with which are 
satisfied of both the above-mentioned remnant magnetism property and a residual current 
property is the so-called duplex iron core form current transformer with which the coil with a 
remnant magnetism property and the 0 phase tertiary winding were equipped with the iron core 
of a proper, respectively, although it is unifying seemingly. Generally, it forms the closed circuit 
according to a residual circuit as shown in drawing 5 in order to prevent a higher harmonic and 
that the 3rd harmonic and the 5th harmonic are overlapped and a ratio-of-current- 
transformation error gets worse especially, in case one set connects not only with a coil with a 
remnant magnetism property but with three phase each track at a time and the current 
transformer with which the single iron core was looped around the single secondary winding 
carries out Y connection of the each second coil. 

[0007] That is, harmonic content was made to flow back in a closed circuit, and the waveform 
distortion of a secondary-winding output is removed. Therefore, in case each phase bus-bar of 
GIS was made to penetrate and the current transformer receipt unit section, a switchboard, etc. 
were equipped with a current transformer, it was required to form a closed circuit or to connect 
a filter separately in a secondary-terminal terminal box. Moreover, the 0 phase tertiary-winding 
side also needed to short-circuit between the simulation coil terminals of a secondary-terminal 
terminal box with lead wire, dummy load, etc. Then, this invention excludes the activity of the 
cure for controlling a higher harmonic, the short circuit processing between simulation coil 
terminals, etc., and while making it possible to equip GIS etc., the body of a current transformer 
also tends to offer the current transformer with which it is [ miniaturization ] further satisfied of 
both a remnant magnetism property and a residual current property with a scale. 
[0008] 

[Means for Solving the Problem] This invention is equipped with the 0 phase tertiary winding for 
making the iron core and closed iron core which have an opening contact mutually, and said 
compound iron core being looped around with the compound iron core arranged and formed on 
the same axle, and the secondary winding around which this compound iron core was looped, and 
carrying out series connection of the part for a three phase, and constituting open delta 
connection. In addition, it is desirable to use a grain-oriented magnetic steel sheet for a 
compound iron core. Moreover, it is also possible to loop a compound iron core around a 0 phase 
tertiary winding, to loop around a secondary winding on it, to loop around and stiffen a 
thermosetting insulating tape on it further, and to form a sheathing insulating layer. As for this 
invention, it is desirable to carry out the mold of the above-mentioned whole configuration 
member in one with resin further again. 
[0009] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on drawing. In order to show typically the secondary winding for one phase around which 
an iron core is looped in order that drawing 1 may explain the configuration of an operation 
gestalt plainly, and a 0 phase tertiary winding and to also make the function of a current 
transformer simple substance intelligible, Drawing which connected the direct burden to the 
secondary winding and the 0 phase tertiary winding (series connection of the part for a three 
phase is carried out, it connects with the Miyoshi burden 7, and a tertiary winding N3 forms a 
closed circuit.) It is carrying out, and further, insulation of winding etc. is omitted and only main 
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configurations are illustrated. In drawing, 1 is an iron core which has the opening which consists 
of a grain-oriented magnetic steel sheet, and although not illustrated into the gap part, the 
insulating papers, such as sheet metal of non-magnetic material, such as stainless steel, or 
polyester film, are inserted. 

[0010] 2 is a closed iron core which consists of a grain-oriented magnetic steel sheet, is 
contacted by the iron core 1 and arranged on the same axle. The compound iron core 3 is 
formed of these iron cores 1 and an iron core 2. As shown in drawing 2 , after the iron core 
insulation 4 is performed to the outside surface of the compound iron core 3, it is looped around 
the 0 phase tertiary winding N3, and the Miyoshi burden 7 is connected to it Furthermore, the 
insulation between layers (not shown) is performed, the perimeter is looped around a secondary 
winding N2 equally [ a rear spring supporter ], and the secondary burden 6 is connected. The 0 
phase tertiary winding N3 is that number of turns loop the upper layer around the secondary 
winding N2 with many number of turns few (usually 20 turns), and a low voltage potential layer 
(touch-down potential) is formed for a current transformer peripheral surface of a secondary 
winding N2, and it is shielded. In addition, although the secondary winding N2 and the tertiary 
winding N3 are shown that the same layer is looped around by drawing 1 , an actual looping- 
around condition is as drawing 2 . 

[0011] Moreover, after especially the secondary winding N2 is looped around, by looping around 
and stiffening a thermosetting insulating tape, the irregularity of the front face by the coil is lost, 
a cylindrical shape-like sheathing insulating layer is mostly formed for a front face, and the 
outside surface of a current transformer is finished flat and smooth. Moreover, as other 
configurations, although not illustrated, the whole configuration member of a current transformer 
may really be covered with an epoxy resin, and it may attach in a part of the front face, and a 
seat may be formed. By using this anchoring seat, in case a current transformer is installed, it 
becomes possible to fix a current transformer independently. 

[0012] In this way, by having both looped the same compound iron core 3 around the 0 phase 
tertiary winding N3 and the secondary winding N2, when connecting one current transformer to 
three phase each track at a time, by carrying out series connection of the zero phase each 
tertiary winding N3, and connecting a ground overcurrent relay, a closed circuit is formed and a 
zero phase sequence component way (residual circuit) is opened. Harmonic content is made to 
flow back in the closed circuit of a tertiary winding N3 by that cause, and the waveform 
distortion of each coil output can be removed. Moreover, since the grain-oriented magnetic steel 
sheet was used for the compound iron core 3, respectively, when magnetizing force and iron loss 
fall as the iron core property, the effect of the variation in an iron core property decreases 
about the ratio-of-current-transformation error of a 0 phase tertiary winding. 
[0013] That is, since it is the iron core of the property to which all three sets were equal even if 
the property of each iron core is bad to some extent, the ratio-of-current-transformation error 
of the 0 phase tertiary winding N3 becomes what has large tolerance compared with the ratio- 
of-current-transformation error of a secondary winding N2 relatively as a result. About the 
ingredient of an iron core, it becomes very [ in cost ] advantageous from these things because 
the tolerance of a property becomes large. When a production process specifically constitutes an 
iron core by being made from the grain-oriented magnetic steel sheet of the same lot, the 
property same about each iron core will be easy to be acquired. 

[0014] However, when requirement specification is still severe, it is possible by manufacturing a 
compound iron core combining a permalloy and a grain-oriented magnetic steel sheet excellent 
in permeability, and raising a property to satisfy requirement specification. In addition, since it 
has the gap in the direction of a magnetic-path right angle of an iron core about the remnant • 
magnetism property of an iron core, since there is no remnant magnetism and the specification 
with a remnant magnetism property is moreover specified as 30% or less of the saturation MAG, 
especially even when there is remnant magnetism in part, it hardly becomes a problem. 
[0015] 

[Effect of the Invention] In case GIS, a switchboard, etc. are equipped according to this invention 
since it is satisfied only with the body of a current transformer of both a remnant magnetism 
property and a residual current property as stated above, the troublesome activity of connecting 
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the simulation coil of a secondary-terminal terminal box with the coil side with a remnant 
magnetism property which was the need conventionally too hastily by the allowance which 
controls a higher harmonic wave, and the 0 phase tertiary-winding side becomes unnecessary. 
Moreover, since the compound iron core is looped around each coil after contacting mutually, 
arranging the iron core and closed iron core which have an opening on the same axle and making 
them into the iron core of one, the body of a current transformer is miniaturized compared with 
the so-called duplex iron core form current transformer of the former which loops around a coil 
for every iron core. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the configuration of this invention typically. 
[Drawing 2] It is the sectional view having shown the configuration of this invention typically. 
[ Drawing 3] It is drawing having shown the configuration of the conventional example typically. 
[Drawing 4] It is the example of installation of the conventional current transformer. 
[Drawing 5] It is the example of installation of the conventional current transformer. 
[Description of Notations] 
1 Two Iron core 

3 Compound Iron Core 

4 Iron Core Insulation 

6 Secondary Burden 

7 Miyoshi Burden 

N2 Secondary winding 

N3 0 phase tertiary winding 



[Translation done.] 
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